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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
capable of improving a quality and reliability by 
controlling a deformation of contact holes in the 
vicinity of a guard ring. 

SOLUTION: The semiconductor device which has a 
production-line chip including a plurality of 
memory-cell-arrays, a surrounding circuit, and a guard 
ring, is equipped with the guard ring 1 at a border part 
between the production- line chip and a dicing line and 
the guard ring 2 located inside the guard ring 1. 
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[*HHIf*<DKH] 
tt» 1 <035/ — F 1/ > ^®rt««CSW6tifc* 2 ©#- F 

y > '^i *«^.fcc & «w*£-r s¥*fl*a. 

[if ^12 ] ±sfljgS2llE&©«5EliB&«K:, -£©jgg 

f®c *©a9«c±^2©#-Fy>*MB«ofc 
ciimej«4 ] JtfEJfr i ©#- f y > ^**e«ntt«cs 

[»*3i 5 ] iMzmmtimom 1 ©#- f y > 
< i & i jfr£> ^ci t -rzm&m 4 isns© 

*3»tt^ffi. 20 

[ 2&m 6 ] ±Mm®tivt<Dm 1 © f y > ^« , 
f y > ^©^tfttwitttc ^ *i* c i **m. t?z> 
[Mg&g 7 ] ±mm 1 <Did— f y > ^i±ie^22@ss 

SP^co±E» 1 F y > ^j5#© n > * * F * -;t/ 

^©JIDk:;* h u— i/y- F^>#^ F 5 30 
- F'Jy^J;^ F V-Vs- F# F y>^ 

[ i»*3i 9 ] _hf em 2 © a- f y > ^©j^ 0 cc x f u 
-^y- f^>3?^ Fy>^fcJ:a £ 

«©¥ag««a. 

[if^Ji 1 0 ] ±iam2 ©#- f y 

imox 1 1 ] ±12^ 1 toff- f y > ^om^mwKD 
*b^jc«, ±T<off- f y xfffl±%m>&^scmmL 

im^m 1 2 ] jjaar 1 &m 2 <on- f y > ^© 

ma* 1-11 ©(rif^JcEU^WWl. 
[ff^l 3] ±SB*lfci:0 s SS2©;tf-Fy>^ 

2M«±©*s««r«>sci^«Fai-rss»^ so 
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1-12 ©i»-rn^«:gs»©^^flc«a. 

[A«OI¥»«:IB99] 
[0 0 0 1 ] 

»cc, s i ?^*©*»fr&&a4^fl*BicH 
-r£k©r&£ 0 

[0002] 

[fie*oK«] hi 512. fie*©*3»«*a^r*>© 

©^Y^>^-r>^tc^<^nrL^ 0 -eur 
»i±*E«»*WJB*«*ifcfl«**Ofc^-- F y > 

^<fcc>t>n*««»$»w hkwccc©*/- f>;> 

F y >y3KfiflSKi«^3aiiKCc«3btiT 
l^=i>^^ F^-^l^0#^^^tx^^, 

[0 00 3]I16-i25{t ffi*©**#iiaK:*J 
^DRAMW^y-feik JiaHSSfc^^//- py> 

-i25tt, 01 5 ©A- A' KM«:tB^T^o HI 6 

2 ii3*BS-r-5»*M*Wr*^F««J««. 5«^*- F 
JK. 7^^- hmm. 8, 9, 9 a, 10*54:^10 a 
[0 004] ^CC. H 1 6 ^tlUt^OllMJCO 

f A*jcfcof r t a^©t x- ji/ccct: o r^ib^r^> 0 

ti6ti-53&J, Faffiffi(H©(r»toJ5>-5 7 FV- 
il/F^StrfecfcCi. PM*x;Wctt<Ko>, Ni 

^^uF-^a^aAsn^jw, hi6cc«h^s*i 

[0 0 0 5 ] Cti6i3EAa**ja6». MWfcBIS , 

aaaQ^isccitasn. -e©f^fs©ic^^y^y^ 

;u© h 7 > x 7 7 - F *s J: CflK2HlS© F 7 ^ 
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Ta205^A120 3^(Di^iim^^jP^^^ 
6n-5 e Sfc. WSi^TiSi mco 

mm&stZ^isV-V'J KKi^F«»* F-^'U/cS i CD 
mtoM (^:b<9>&**yiM F) ^W, T U WN^©^ 

[0 0 0 6 ] 2 6^, ,^M8, 9 62^- MI^7?£j& 
^-F^^i^cO, IfM8«CVD^ 10 

^^^>aA©cj:^Ml. 26Sc^y3>^;fc 

cfcc^^*— f mmmm ^fa^rtakj;^^ hhh b u . 
3 ^mfc^wic is y a ^mitm io^cvd mxm 

0, CODRAM©f^^*i»CMOSrT r©y 

f w > saK^wftjB^mfcfe ldd 

[0 00 8 ] |&$C. 0 1 7 ^#IOtK^t-5. 06C*$ 
UT. 11.11 attJMBR 1 2a«illr^^ a 30 

jgfSjR 1 1 y -fe;i/<z>y- h «rae>«RS£&«>£ 

MCVDStf^L/c^i, F A-^RTAKcfcof F 

y =i >BMbfii£Maft: 0 , WilEfC S O 
©M?5RBM tH £M O £ C £ & pjffir & £ . 
[0 00 9] ^/c SNMtll. Ha^'a>^y> 

#>sc v mmm 1 1 . 1 1 aivy 3>s« 1 ©la^m* 
-/ > f- 7<Dis y 3 >BMW^e/ y 3 >sftit<D*&KBi 
i 2 a&cvDm-ei&motc'o, &so>«jira«i i<d 

2 a<DHMMb«fS. 

[ooio] jgraR i i . 1 1 a zmmik. j 

r^-f>ffi n >SWbBll 0 a. 10bi'>';n> 
«{b«l 1.11 aCDSBRlt^^UTx * =F>^£r> 
y3>»b«l 0r±«>*> <D«fc5&R I Ei?^ 50 
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ruau ai^r^y^y n>/<* f i 

#y t/ya>jiv F 1 3«. ^^'J-fe;K^IIa>^^ 

« 4 1 m o mmmD^pm* f - v u fc^«a ^ y 3 > 

«*CVDttri|ffllb, -€-©f£R I E^OlMx^ 
?>^x^n>m^ CMPffirSUSCiCcJ: 

[0011] 2C$C % H 1 8 £#agUTSWrr 5. MlCte 
OT, 1 4ai 1 4b}iCVDStifl/c>y^>l 

{fcj^r, tua^^'J^oe? Fi&3>**h*-;t, 
15, rai8©i«±3 >^ ^ 1 5 a i^- 

^F^wUi^B#{C^$tl^«t^Oi7-Fy>^l 6 

1 1 a, 1 1 bii/^yMl 4a, 14b^lti 
5 a, 15b^/c^^Wi^ B 

iooi2]'X(t*.MiQ*&mbx$m?z 0 3># 
r i EW&<omjffl.*y : ?->?-cmm<Dtzz>tc. Cti 

'6*iBuS^ *;1/©I3BM 18, 1 9#B5£$tt£- — *ft 
FS«"C*«5#ytM FffWUi, 3>£>? 

Ii 7, i 7 a^^ci^ij o< . -e<D->yif 

FA J ^RTA^cDT^wL'tC < fcOr§S{[:e-t±, 3>^^7 
F sfr-JWg^ y 3 >g«aM<D^ttttaK^±tf -5 <b O 

4jaSr*5^L. 3>5f^ F*-^£^$it£it,>oft: 
raS3&s*S. *fc. 4»(Cj|in&tUI 1 la, llbK# 
P >^ y >^r F-^Ofct/ y 3 VBMUI^ffil^fc*^ 

[0014] CCt' ( 024%#MUt, 3>^i7 F* 
-;W(coiit, &5^0ff«c!SH§-r£o i24 
I15CDD-D' Irl^l/t^So fttcbft^lt 

m&mv&t?- f y>wi^nt^5fc^t^iin 
JRo-ftS i & 0 , 3 > ^ ^ f ^ - ;mpa<w»«ai«: 

^:SBfffl««R©i»«i»^y7n-«cJ:or, «fCc#- 
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[0 0 15] S6K v iaK:J:.-3r«EHO«Ml*K9i'r 
H2 OfCfc^T, 100, lOOaaiSil^^^ 

BK©wt*BE?±rsfc«>©S'y=i>wui, 20. 2 

^bM2 0, 2 0attJMB*H-l.a. 1 1 b <tl^BM*P 

> i; > £ k - ^ u y ^ > m< kst^-e n 6 ©tfei 

1*RI ESf(DI^i^>^«t6 0 
[0 0 16] #CK:, ^2 liCfe^T. n>£^ 
2 1 (12 0) £MP8L ^yaVKHtoif-f FS* 
-;t/2 2^MU *CC«sf«y^y3>^y Fl 3<bK 

^yn>»bSI2 4. 24ai^'j3>ijhI2 5, 2 
5-a*CVDtt*r«K*SIU ^*y-feJK3Mf«©» 

PpP 2 6^R I Ee©F^x^ymm 
[0 0 17] C©W2/';3>K{fcR2 5, 2 5 a« 4 

■rr*>j:^. feu *ji©^y=i>K<ia^y>. 

>*F-^Ofci/ya>lMtil*ffl^ft«^tt. tl^ 
©n>#^ h*-n,3 o (H2 2 ) ^IBOOWSSKWE 

[0 0 18] m^X. M2 2tC*H*r, l/y3>IWfc« 
2 5a©WP»2 6 0rt*a»*tMJ:3«:, 
y yyn>77^2 3 CD^Mfc^-T £ <£ 5 *t ^ + £ 
TWSS2 7#^M£n£ 0 112 2t1t C<D^*/^> 
*TS««2 75CHSG (tfcfcfcDi' V n> ^U>f » £ 

* u , 4 1 m-mmm(D^n^ f - ^ 

[0 0 19] ^©ii/ 3 >St^I^S ^ ^ ^ t 

&CC^ + '^*±ffttB2 8£^^y^il^<D£fS©^ 
i^O^, R I E^©F^X7?>^T*£tU DRA 

^^wsbws/ y ^ ^> y ^^mitrnzmti 

fcl^^ONE Ta2 0 5, A 1203, BSTf 
2 8 ^^«S^y=»>«. TiN, Ru, WN, Ptf 

[0020] %tsiMc, m2 2ia^ ^-r^iszmmm 
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JEE 77X7Sf0CVDMfot>>yn>M^. 

#au cMPjs**6or¥*ftofcaK:«saiaB»© 

-Fy>ySB^CCtt v n>£^ F*~;U3 0 ilHJEftC* 

#^ 7 ^©»ja*H& <t 5 f y > #tm&z 

n*. c©KF§rjM9jR2 o frzmmmz 9 

[0 02 1 ]*W 02 3&C:fc(,>T, n>#^h*- 
10 ;U3 0 (02 2) £#-Fy>^«fe*r*<fc5K:, T 
i, TiN, WI§e©*B,^W7^3 2. 3 2ai 
^^J|HB»3 3. 3 3 a*ffim<DimKBf&'r2> a M2 
4r3SBLfcJ:5K:. st$jiy^#3 2&Bzfc?Z>m 

0'CiI(DRTAr--;bM^r, ^©l£S2 5&c£> 

6 <£ 5 cc#- f y > ^j£«©^3angsfP3 >3?^ f^— 

;U3 0 a»Uc0, 3 6fc:ra. MSffiK:<J:£;*Fu 

20 7 ^**A**OWiH3&S|a-rS. ^2 3CCte#£ 3 4fcfc 
^*^K»3 3i^5r^BK3 6%*iiSi**3fca>©=i 
F*-;k 3 5tt:/^X^«BECVD;£*CiiS» 
Lfc^yn>^fcJ6i-c*So 
[0 0 2 2 ] 

F y > ^flKS* DRA Mfc^f 

awfcfvc-f xkh ufcii^ f y > ? 
^tonnzmtsmmmvitto. f y > ^'^^^ 
^#7^ 7 ft— tSrtRi ^ o . ^oom©^ 

30 «J:o'Ci«^y7U-^mi, J!2Z[!3&<D# 

[0 02 3 ] £tc. Cti6©BW«*54» flliic 
[0 0 24] C<0»9ltt, CCr>J:!>^«e*cr)raS**»? 

40 ^r-s/tef&cc&snftifeoDTr, Fy >^^cd=i> 

[0 0 2 5 ] 

f y > i^w»**tf*»^ 7 s*«t«B 

7>^?F^$n/cm i (on- f y >^<t , ft^f 1 ©^/- F 
50 J J>^(Z)rt«c:^6n/cI2©^ F 



[0026] nim2<Dmstc&z¥m»gffiZs mm 

<OM *) 6C±I2» 2 00 27- F y > ^£IH® u/c^orfe 

So 

[0 0 2 7] M^30R99(Cff£^WSeX». il* 

h^cc, *<DJSDfCjjar.2©#- F U >^1S 
gL<fc&©T*>So 

[0 0 2 8] M*3® 4 (Dft9!(C«S¥9ff«aS«. 10 

mi — 3©c*m*»©^cc*j(,ir. jja&i©#-F 

U > ^£*BWvRte Eg 0 & <D~C$> S . 
[0 0 2 9] M^5(DAnK:ffS4MniicttB». iR* 

3S4®^^Kifei*r, jjaawntt©^ 1 ©#- f y > 

l Jtr&s&©T&s 0 
[0 0 3 0] M^X6<DKK(cffi^4^M«BE«. S»* 
94*fc«5©fgHJ!K:;bl>T, ±§E*i«mtt©3! 1 ©# 

f y > ^<o*3&sfffl«jti««: $ n s & 

©t*&s 0 20 

[0 0 3 1 ] »3j^7©ISEfc«S^»ttSag«\ »3R 

m i -6 ©c»m3&>©f^«::tet>T\ ±ihhi i ©#- f 
y > ±isjiZEia»*»o±efR i f y > ^ 

«©:3>**F*-;I/£©IB!K, WBJfilttt*/- F y > 
[0 03 2] M^80AI)iK:A&¥4WSB». WW* 

si ^7 (D^nfrcDgffifcte^T. ita^^y-fe^r 

U^COMA^^U v 9<om*}tCZ b Is-iss- Fn> 
F#S-#-Fy>^©4>&< £ 4>— **RW?tfc ©*C 30 

£>so 

[0033] njm9<D&wtc%z¥m#mm*s mm 

y>^©J! F u-^y- F =* > # £ F^-JUSf s 
F y >^*5<fc0fx F F£^-#- f y 

[0034] mmm i oa>»Qntc«&#«{t«»ft> if 
^i-9©^-rn^(D^K:*5^r, ±12^20^7- 
f y > > f-^— ;u £-e©±©E«£iHi3 1 

tr^fc^i Lfc&©-C&S 0 40 

[0035] mmm 1 1 it 

«R©*i*K:tt, ±T©#- F y >^BI±*Eir>ai^K 
iE^Gfc&©T'£>So 

[0 0 3 6] M^g 1 2<D^CCffi^^Kf«K«. ft 

OTS 2 F y > ^©s5»«\ W5E(Wlffi«:aasES sh 
T(,>S£©-C&S„ 

[0037] nmm 1 3©«w«:«s*»»i6K«, » 
1 - 1 2 (o^-rtifr&myiicte^r . JJB* l *s J: 50 
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tmuoti- f y > 2 wy±<D*»HEfir as 6 

©T'&So 
[0 0 3 8 ] 

HJfc©^ 1 . 0 1 tt; CCD^^OH^CD^ 1 

S G HKiisi^r, lt&$m?'?7£#<{ts>#UXD 
^«M$ti/cf - F»;>yi LT©#- 

. F*y>^, 2tt^-Fy>^i©rt«fcis:w6*ifcj»2 
©#- Fy >^£l>t<d#- Fy >yr«or, cn^> 

©#-Fy>^14B«J:af2K:<fc9^m#-- F y>^«3i 
#- F y >##2*c&oT^StB^*>£#, 3 

£#~C#, 3K/-Fy>^itt»©3>ir^h*-iKZ«» 
[0 03 9 ] 90&<D?&tt2 . H 2 C©fPJf©HIS© 

2 <D#- F y > 0X<Dtf- F 'J > ^2 - 6 

So 

[0 040] mmmm3. m3u. c^mommo) 

*HtfJ:5«C35/-Fy>^2^5*iatfi. C^Tti 
[0 04 1 ] Htt<0^tt4 . ^4 CO^^OSKS© 

t^js 4 zm-r h <dx\ ¥m#* v ±& h&tc 

<o&mmic&tEirz#- f y >^*aaw>aw»r« 
35: < , tmfrt&Dftmx- f y >^«j6£-rs. 

at-C{3: v 02 3©J:^R:3I©3>^^h*-;i/ii3 

So S9t^l0tc, C©53*I^-Fy>^flt3§©»rM 
^OrfcO. ^9«©4©B-B' K®; Ell 0«^ 

4©c-c vm^ti^tw^x^h. aihomw 
F^3i>d?^ F^-^xfir^$ns*'- f y>^ 
^i/cCS^d?;i/i^7^^F©r---;UK:J:S=i>^^ F 

[0042] mmmzms . ^fe, ±ie*»®»«4-c 
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&zsy$# hfr-fr<D&&ffl9]tlVttCl,tci!fi> HI 2 3 CD 
[0 04 3] |S»C0^ffi6 . H 5 tt % CO^BJCOHM^ 

<Dmm&ft<Dii- f y >^ i issaii^a^©//- f y 
[0 044] mmmmi . leu, c©^oi6ft<o 

¥Wm±, ^<D— SJ£*at*S. EHatelvc, IH2 5 

<Dcfco^n>^^ h^-;u3o aa«»*»«-r*ft:«e> 
mmzo, 25 <H2 i ) #*®»d— fts*c&e>&^ 

•*»St5. 01 1<D* FU-^-F (T£flH» 
h^-;U^5-^/- F y >^*3 7#*©*r®«: 

[0 045] JQfe©»Sg8 • _hlH^IS<D^7 i R«(C 

h*-;U^5-557-Fy>^3 83&J«e©K®CCffi^ 30 
[0 046.] |gffe<D?fttt9 . ±gEHSfe<0J&J£7 i 8 HI« 

&c^* y -fe;wft^^a v **Hi* {ci^^ta 

<D e il2(D2 2ai2 3a3&WcW^ 

< »fc 3 C *R± 40 

T2>tc&<D $ ^ -A Z - > £ UlC fcSMf T # £ 

[0047] ntt(D^tt 1 0 . mmoimi-frh 9 ©^ 

isEias©^ 1 00 1 f y > 

mM<o&m 7&h9± mmtcmffim 2 0 *=> 2 9 r 
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[0 048] HM©^ 1 1 . JJE8»©*JB7 ^6 9 
F y >^£, ±g2gSfe©^<£2©ig2{C:fctt*;tf 

-Fy>y23&»-6 6«:aaffl-r5. -€-o«*»±ae**(z> 

[0 04 9] XJ&DTftIR 1 2 . ±IB^O^M7 frh 9 
©2f- F y > ±fBHM<Df^3 3 cctett* # 

-Fy>^2^6 5cciaffirs. *©sw«±iBS8i»© 
[0 0 5 0 ] rnmomm 1 3 . ±ssiss©7fr« 1 

ft©»SS4 (017^604) icilt, WfcWLhiaiaS 

0fii©ii^#Mur. Fy>^2-csrce>*i 
^ioja2ZBR<bflr2ojaaiaiS(DmR:Hi/r. # 
^©^©^fifj^^ji^ojtgtc-r^fc^cc, f y 

> y 2 F y > #m&<D J: 5 SC^T© n > £ 
*h#-Jl>*£*©±©BK*Sfa*©Tttfc<. MS 

Oct < ^<D3>^ f *-^»£ie»&ra3[^ 

[0 05 1 ] |Qfe©fl2j8l 4. 0 1 4». 04CD^fd^7 
- F y >^*<DE - E' W® % *T^^>^, ^7-Fy>^7k 

^105 ramii. 1 0 6 f y > 4^* ( j 

, 10 7{J^ F y 

> 108 f y > 1 0 9 «nr a ij^. 

1 1 0 ^;nas^/- f y > 111 «^ai**- f 

y>^», 1 1 2«Jlf s ^, 1 1 3«ydr;HB»^- F 
[0 05 2 ] C<Di:5CC ^ h ^-^JBsKiHKJ 

Mess*/- Fy>^«, *»?^^jB*ffl«?j:5&a 

ttOtt<bb. S6K:±JBO^flI*f-Fy>^?«£TJHO 

»«^-Fy>^*3&«t8Wfii«cma:i&-r, ei*i»«ce 

Fy>^«^— -fvuzx-c&ifr 

r^^Fy>^<D^5jA<^orb^o\ mxficD 

CO 0 5 3 ] C©J:^<ct&^ ^ h 

^>£, iJI©^-FU>^»K3>*^h*-A<Q^ 

¥&&{tL. ±»©HB«3E/-Fy>^3WW*Jh5i^-3 
fcMttWBfcS. l^U Hl4<D<k5^±TO*'-F 

y>^£'^u?:m^i^ciBg*r^c£T > . -e^i^ 
[0054] nsgo^fis 1 5 . ±mmmmm i*64 

F y >^*ffi©K*©IW'C2«K»©«ffi3&s-i.6 
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[0 05 5] 

f y >^#£^t?;£#^ * 

^©«««:S»ti5tift:»2CD^- F y >^<fc*«ilfc© 

■c, mmm<D 1 ss©®»#«?k @igfK©;RjR*§&& 

CO 0 5 6] ll*«2 0*9!K:J:titf. ±fffiJ^j2 

HKOWSIsIK^K:, *©Ji*) &C±fBSfl2 ©#— F U > 

J8©*iR»fi%»d> $^ci#r*, f y > 

f2©^-Fy>^gSLfc©^ Jf Ifflfli© 1 t&S© 20 
F»; h^-^CD^^WJ 

[0 05 8] £fc, »^4©»Kfc:J:*ifcr % ±1231 1 
©^-Fy>y«r«B»*i«fcE«Ofe<l>"C % . t'^ F,H£ 

[0 05 9] gfc, »3W«5©«9ICcJ:*itf. ±f2*ffl£f 30 

n^omi ©#- Fy>^«, 4>&< imx-fo&co 

[0 0 6 0] Sfc, «*3!6©^CC<fcn5i, ±IBIBK0 

fttt©ffri©#wy>^«> »«:SB»DiB*»t»3> 
* * h^-jnirMs n-s f y > vo&im® 
times tiz><D~e. tr» Hftift«y*-rt/ffiWBjjWcD 

[0 0 6 1 ] l»#»7©jfcWCJ:Jai** ±i2Hf 1 

f y >^i±iajaaB»a5»©±K* 1 ©#- f 
y>^a«©:3>** F#-ju±©racc. awiittff*/ 

— F y > ^*«*fc©^ JBIS«CD«kJR«SS*a*WCC 
«3>S-&r v ^F';>^©3>^^ F^-;KD^ 

[0 0 6 2] gfc, l»3JW8©»SK:j:ft«, ±12^ 

-F=i>£^ h -2f- Fy>^*J«fctf* b \y 
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